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measure of the chemical and physical work done during the
actions. The principle is thus an application of the first
law of the dynamical theory of heat. According to the
second principle, the evolution of heat in a chemical pro-
cess in which no external work is done, depends only upon
the initial and the final states of the system. This is a more
precise statement of the principle of Lavoisier and Laplace
(compare p. 323). The thirfl principle states that every
chemical transformation which is completed without the aid
of any external energy, tends to produce that substance or
system of substances in whose formation the maximum
evolution of heat takes place.
This "principle of maximum work'7 raised a great deal
of commotion. Not only was its originality contested, since
it was looked upon as a repetition of Thorn sen's principle164
(compare p. 324), but its accuracy was also attacked.
Berthelot defended it on both grounds, but still he was not
able to prove the general accuracy of the principle.105
It may be further remarked here, in passing, that the
term thermal effect (Warmetonung), and the words exo-
thermic and endothermic as applied to reactions were intro-
duced by Thomsen166 and by Berthelot167 respectively.
Endeavours to discover the relations between electrical
and chemical forces have occupied the attention of the most
talented investigators since Davy and Berzelius, without, as
yet, throwing full light upon this important department.
Faraday's electrolytic law108 is an empirical one. It may to-
day be looked upon as one of the most powerful supports of
the theory of valency,169 and still a clear theoretical appre-
hension of it has not yet been obtained. Even the pheno-
menon of electrolysis itself remains a riddle still unsolved,
164 Thornsen, Berichte. 6,423 ; Berthelot, Bull.Soc. Chira. [2] 19, 485 ;
Ostwald,' AJlgetneine Chemie. 2r 20. 165 Compare Rathke, Ueber die
Principien der Thermochemie, Halle 1881 ; and especially Helmholtz, Zur
Thermodynamik chemischer Vorgange, Berlin. Akad, Ber. 1882, 22, 825.
166 Fogg. Ann. 88, 351- 3<i7 Me"can. Chim. 2, 18. m Phil. Trans.
1834, 77; Fogg-. Ann. 33, 301.' m Ladenburg, Berichte. 5, 753.